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Bare die interconnect 

directly through edges

Quilt Packaging Process - General

Cutaway view of nodules
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Applications of Quilt Packaging

Optical networking

Wireless communication

High speed digital processing

Inter-chip 

communication

at maximum 

possible 

speeds

Combined 

functionalities

Heterogeneous 

integration
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Etch Nodule Templates after IC front end fabrication

Quilt Packaging Fabrication
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Seed Nodules

Quilt Packaging Fabrication

Plate Nodules Interconnect

ICP-RIE Streets Thin & Dice Assemble Multi-Chip 

System
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Advantages of Quilt Packaging
ÅHeterogeneous integrationof ICs and components fabricated 

using different processes (e.g. nanotechnology and CMOS)

ÅBetter thermal control due to all chips on heat sink

ÅSimpler fabrication than chip stacking

ÅHigh signal bandwidth with excellent signal integrity

ÅReduced power dissipationand die size (up to 50%) through 
reduction of pin I/O drivers and package capacitances

ÅCost reductionby eliminating some packages and reducing 
package and board complexities

ÅFlexible use of IP and coresïmix and match ïnot large 
development cost for new ñquiltò

ÅDecreased electrical noise

ÅDecreased need for passives

ÅThinner profiles compared to chip stacking or PoP

ÅVariety of interconnect widths available simultaneously

Can be used in combination with existing packaging strategies
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The Potential of Quilts
ÅCurrent System

ïMildly multicore sockets

ïDRAM DIMMs

ïOn board interconnect

ÅQuilted possibilities

ïScalable multicore

ïIntegrated DRAM

ïIntegrated heterogeneous (optical) 

interconnect

ïBetter performance & power

ïImproved cost

ïPlug&Play design — Customizable

ïFewer packages — Better reliability
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Slide: A. Rodrigues, Sandia National Lab



Slide 9

QP  System Example - Ongoing 

ND/Sandia Collaboration

2-year DoD funded 

project in QP at SNL


